The traditional parameters used to evaluate dental composites in the laboratory have been working time, polymerization contraction, compressive, tensile, shear, and bond strength, resistance to indentation, water sorption and solubility, leakage, color stability by the 24-hour ultraviolet lamp test, and thermal coefficient of expansion. Other less well documented properties of composites are their modulus of elasticity, abrasive wear, wetting by water or saliva, and staining.
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It is the purpose of this paper to review the present state of knowledge of this latter set of properties and to attempt to interpret them with respect to the application of dental composite filling materials.
Modulus of elasticity.
The modulus of elasticity and Poisson's ratio in relationship to the corresponding values for tooth structure and cement bases are important in the compounding of composites and in the selection of cement bases to be used with composites. Typical values for the materials mentioned are listed in Table 1.1-3 An axisymmetric three-dimensional finite element model (Fig. 1 ) was used to determine the maximum stresses in the composite restoration just above the line CD (Fig. 2) and the maximum stresses in the various cement bases supporting the composite4 (Fig. 3) .
The maximum stresses as shown in Fig.  2 were at the center of the composite. Modest compressive stress occurred at the center when the composite was supported by 2 mm of zimc phosphate or 1.5 mm of zinc phosphate over 0.5 mm of zinc oxideeugenol. High tensile stress resulted from the use of 0.5 mm of calcium hydroxide. Also, reduction of the maximum tensile stress resulted when 2 mm of zinc phosphate were used and fuirther increased occurred when Examination of the maximum stresses in the elements shown in Fig. 3 show that minimum stresses occurred when zinc polyacrylate was used. Increased tensile stress resulted when 2 mm of zinc phosphate was used and further increases occurred when 1.5 mm of zinc phosphate was used over 0.5 mm of zinc oxide-eugenol. Modest compressive stresses were observed when 0.5 mm of calcium hydroxide was used.
It can be concluded that an optimum condition would result when the modulus of elasticity of the composite and cement base are equal. Also, it is readily possible to select a single or layered base and liner Figure 1 Wetting.
The contact angle of water on human enamel is 450 to 60012, on human dentin is 600 to 80012, and on traditional BIS-GMA composites is 600 to 65013. These values indicate moderate wetting of these materials. In the absence of chemical bonding of the composite to tooth structure any space between the cavity wall and the restorative material is spontaneously filled when brought into contact with water or saliva. This effect has been demonstrated by preparing an MO or DO preparation followed by placement of a glass capillary tube parallel to the axial wall, a shim of 0.001 inch polytetrafluoroethylene covering the base of the preparation, and then placing a composite restoration. After setting, the shim was removed producing a 0.001 inch space or leak. When this leak was placed in contact with water the liquid instantaneously penetrated the space indicated by water rising in the capillary tube.
Hydrophobic Another interesting quality of the hydrophobic fluorinated composite is the low water sorption of 0.09 mg/cm2 and the rapid equilibrium with water of less than 48 hours, indicating a high rate of diffusion.
At the present level of development the hydrophobic composites possess important differences in properties compared with commercial BIS-GMA composites. These differences at present are gained with a reduction in compressive strength of 15% and in tensile strength of 30%. In spite of these decreases, the abrasive wear of the commercial and hydrophobic composites are not significantly different.
In summary, it appears that modifications in the polymer phase of composites, as well as inorganic phases and coupling agents, offer ample opportunities to continue the development and improvement of composite restorative materials.
